Abstract. In this paper we shall first show that if T is a class A(k) operator then its operator transformT is hyponormal. Secondly we prove some spectral properties of T viaT. Finally we show that T has property (β).
. The following inclusion relations hold among these classes:
{hyponormal} ⊂ {p-hyponormal, 0 < p < 1} [12] ⊂ {class A(s, t), s, t ∈ (0, 1]} [8] ⊂ {class A} [12] ⊂ {class A(k), k ≥ 1} [9] .
The Aluthge transformT = |T| 1 semi-hyponormal and hyponormal respectively. By using Aluthge transforms we can obtain spectral properties of these new classes of operators from those of hyponormal operators" [7] . But so far we have not obtained any property of a class A(k) operator and it becomes difficult to study its properties. In this paper a new operator transform T of T from the class A(k) to the class of hyponormal operators is given by
We denote the spectrum, the point spectrum, the approximate point spectrum and the residual spectrum of an operator T by σ (T), σ p (T), σ a (T) and σ r (T) respectively. A complex number λ is in the normal approximate point spectrum σ na (T) if there exists a sequence {y n } of unit vectors such that (T − λ)y n → 0 and (T − λ) * y n → 0 as n → ∞. For a hyponormal operator T, σ a (T) = σ na (T) because the inequality (T − λ) * y ≤ (T − λ)y always hold for all λ ∈ C and all y ∈ H [7] . In the following theorem we shall show that the operator transformT is hyponormal when T is a class A(k) operator, where k > 1. Throughout this paper we assume that k > 1. 
Applying Theorem R 1 we obtain
From (1) and (3) we get
hyponormal. Besides, since T = U|T| and |T| k = U * U|T| k are the polar decompositions, by Theorem R 3 , |T| k T has the following polar decomposition
where 
THEOREM 2. Let T be a class A(k) operator and {y n } be a sequence of unit vectors in
Proof. SinceT is hyponormal, lim n→∞ (T − λ)y n = 0 implies that lim n→∞ (T − λ) * y n = 0. When λ = 0 , lim n→∞T y n = 0 and hence lim n→∞ T y n = 0. Since T is a class A(k) operator we have
It follows that lim n→∞ Ty n ≤ lim n→∞ T y n = 0 and hence lim n→∞ Ty n = 0. Also, since T * y n ≤ Ty n , we have lim n→∞ T * y n ≤ lim n→∞ Ty n = 0 and hence lim n→∞ T * y n = 0. On the other hand, when λ = 0 we have lim n→∞ (T − λ)y n = 0 and lim n→∞ (T − λ) * y n = 0 so that
Since
, we obtain from (6) that
Since T belongs to class A(k),
and hence by (7) we have
Also,
It follows from (7) and (8) 
Consequently we obtain
Hence lim n→∞ (|T| − |λ|)y n = 0. By hypothesis lim n→∞ |T| k y n and lim n→∞ |T| k y n exist, so that we get
Now
* and so by (9) and (10) (
Also
and by (11)
Hence by (12) and (8),
By (13) Proof. When λ = 0 we have
Since lim n→∞ Ty n = 0 we have lim n→∞ (T * |T| 2k Ty n , y n ) = 0. Also from (14) By the continuity of operators we have the following equations
That is lim n→∞ (|T| 2 − |λ| 2 )y n = 0 and lim n→∞ (|T| − |λ|)y n = 0. By hypothesis, lim n→∞ |T| k y n exists and hence,
Consequently by (15) and (16) we get lim n→∞ (T − λ)y n = 0.
COROLLARY 5. Let T be a class A(k) operator. Suppose λ ∈ σ na (T) and {y n } is a corresponding sequence of unit vectors such that (T − λ)y n → 0 and (T − λ)
* y n → 0 as n → ∞. If lim n→∞ |T| k y n and lim n→∞ |T| k y n exist, then σ na (T) ⊆ σ na (T).
Proof. By hypothesis, λ ∈ σ na (T) =⇒ lim n→∞ (T − λ)y n = 0 and lim
In the following theorem we shall show that for a class A(k) operator T, σ a (T) = σ na (T).
THEOREM 6. Let T be a class A(k) operator. Suppose {y n } is a sequence of unit vectors in H such that
Proof. By assumption lim n→∞ (T − λ)y n = 0. Since | Ty n − |λ| | ≤ (T − λ)y n we obtain lim n→∞ Ty n = |λ|. Also T is a class A(k) operator implies that
That is lim n→∞ Ty n 2 ≤ lim n→∞ |T| 2 y n and so |λ| 2 ≤ lim n→∞ |T| 2 y n . By hypothesis lim n→∞ |T| 2 y n = |λ| 2 and hence we obtain
Now by (17) lim
It follows that
and hence we obtain
From (18) and (19) we get
As a consequence,
Hence λ ∈ σ na (T).
THEOREM 7. Let T be a class A(k) operator. Suppose λ ∈ σ a (T) and {y n } is a corresponding sequence of unit vectors sucht that (T − λ)y n → 0 and |T| 2 y n − |λ|
To prove Theorem 7 we need the following theorems. 
Let F be the set of all strictly monotone increasing continuous nonnegative functions on R + = [0, ∞). Let F 0 = { ∈ F : (0) = 0} and T = U|T|. For ∈ F 0 ,the mapping is defined by (ρe iθ ) = e iθ (ρ) and (T) = U (|T|).
Proof. Let T = U|T| be the polar decomposition of T. We shall prove that if 
T belongs to class
By Theorem 6 and Theorem R 6 we have,
Moreover, if 0 ∈ σ a (T(t)) then there exists a sequence {y n } of unit vectors such that U|T| k+t y n → 0 as n → ∞. Hence, |T| k y n 2 = (U|T| k+t y n , U|T| k−t y n ) → 0, so that, lim n→∞ |T| k y n = 0. It follows that lim n→∞ Ty n = 0 and hence 0 ∈ σ a (T). On the other hand, if 0 ∈ σ a (T) then we have 0 ∈ σ a (T(t)) since,
Hence we obtain, σ a (T(t)) = τ t (σ a (T)) for all t ∈ [0, 1] and by Theorem R 5 , we have σ (T(t)) = τ t (σ (T)) for all t ∈ [0, 1]. Putting t = 1, we get
By (1) of Theorem R 4 and (20) we have,
Hence by Theorem R 4 we get,
In the following corollaries we assume that T satisfies the following Limit Condition.
Limit Condition. For each λ ∈ σ a (T) and a corresponding sequence {y n } of unit vectors,T satisfies the condition that lim n→∞ |T| 2 y n = |λ| 2 , where T is a class A(k) operator andT is its hyponormal operator transform. 
SinceT is hyponormal, T = r(T). Hence we have, T ≤ T = r(T)
= sup{|λ| : λ ∈ σ (T} = sup{|λ| : λ ∈ σ (T)}
= r(T).

Since every class A(k) operator is normaloid, T = r(T). So T = r(T) = r(T) = T COROLLARY 9. Let T be a class A(k) operator with a single limit point in its spectrum such that the Limit Condition is satisfied, then the residual spectrum of T is empty.
Proof. By Theorem 7 σ (T) = σ (T). Hence σ (T) has a single limit point. SinceT is hyponormal with a single limit point in its spectrum it is normal [16] . For a hyponormal operator the residual spectrum is empty. Since σ p (T) = σ p (T) the residual spectrum of T is also empty. 
